Molecular basis of carbohydrate-deficient glycoprotein syndromes type I with normal phosphomannomutase activity.
Carbohydrate deficient glycoprotein syndromes (CDGS) are inherited disorders in glycosylation. Isoelectric focusing of serum transferrin is used as a biochemical indicator of CDGS; however, this technique cannot diagnose the molecular defect. Even though phosphomannomutase (PMM) deficiency accounts for the great majority of known CDGS cases (CDGS type Ia), newly discovered cases have significantly different clinical presentations than the PMM-deficient patients. These differences arise from other defects affecting the biosynthesis of N-linked oligosaccharides in the endoplasmic reticulum and in the Golgi compartment. The most notable is the loss of phosphomannose isomerase (PMI) (CDGS type Ib). It causes severe hypoglycemia, protein-losing enteropathy, vomiting, diarrhea, and congenital hepatic fibrosis. In contrast to PMM-deficiency, there is no developmental delay nor neuropathy. Most symptoms in the PMI-deficient patients can be successfully treated with dietary mannose supplements. Another defect is the lack of glucosylation of the lipid-linked oligosaccharide precursor. The clinical features of this form of CDGS are milder, but similar to, PMM-deficient patients. Yeast genetic and biochemical techniques were critical in unraveling these disorders since many of the defective genes were known in yeast and corresponding mutants were available for complementation. Yeast strains carrying mutations in the homologous genes are likely to provide conclusive identification of the primary defects in novel CDGS types that affect the synthesis and transfer of precursor oligosaccharides.